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Examples of cases with a damaged blood picture but with normal 
or nearly normal leukocyte numbers are found in cases (serial Nos.) 
13, 14, 15, 17, 18, 19, 21, 27, 28, 31. They are all prognostically 
vety unfavorable cases. Araeth thinks that the particularly un¬ 
favorable aspect of these cases is due to the disproportion existing 
between the production of young and the destruction of older cells. 
The young cells are just sufficient in number to counterbalance the 
loss of older cells without being able to fill the deficit. If hyper- 
cytotic figures are reached the deficit can be supplied and the prog¬ 
nosis becomes better. That this does not always bring about an 
improvement of the picture and the condition of the patient the 
greater number of our cases demonstrates.1 

The more or less profound alteration of the neutrophilic picture 
which we have observed in all the severe cases of tuberculosis, 
with very few exceptions, seems in general to confirm Ameth’s 
statements. Prognostically, we could not draw valuable conclu¬ 
sions from the condition of blood pictures, which in itself is of no 
particular significance, considering the preponderant majority 
of far advanced cases. Examination of patients in the first and 
second stages, and also of patients treated with tuberculin which 
we have begun, will throw further light on the question. The 
method would certainly have the advantage of simplicity over 
others, particularly that of determination of the opsonic index, and 
for tliat reason alone, further investigations along these lines seem 
desirable. This preliminary report is intended to induce such. 

FURTHER NOTES ON THE SEBUM DIAGNOSIS OF 
TUBERCULOSIS.3 

Bv Hugh M. Kinghorn, M.D., 

AND 

David C. Twichell, M.D., 
Or BABAMAC LAXZ, NIW TO UK. 

(From the Saranao Laboratory, Dr. E.'L, Trudeau, Director.) 

At the meeting of the National Association for the Study and 
Prevention of Tuberculosis held in Washington in May, 1905, one 
of us reported the results obtained with the serum diagnosis of tuber¬ 

culosis. The method used was that of Arloing and Courmont, and 
their A homogeneous culture was employed. 

1 An interesting feature in our material is the fact that there are several cases with both 
tuberculous and syphilitic lesions. In how far this fact can aSect the blood picture cannot 
be surmised from the small number observed. 

* Bead at the meeting of the National Association for the Study and Prevention of Tuber¬ 
culosis, Washington, D. C., May 17 and 18, 1906. 
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Of the 62 patients tested, 43 had pulmonary tuberculosis, 7 were 
more or less suspicious as having tuberculous disease, and 12 were 
apparently in sound health. Of the 43 tuberculous patients, 79 per 
cent reacted positively; of the 7 suspicious patients, all reacted posi¬ 
tively; of the 12 healthy persons, 9 reacted and 3 failed to react. 

The provisional conclusions drawn from these results were: (1) 
That in far advanced cases with very extensive or virulent lesions the 
serum reaction is generally absent; (2) that the reaction seems to 
appear most often with the most favorable cases; (3) that a certain 
number of favorable cases with well-marked signs of disease fail 
to show any agglutination; (4) that in the tuberculous cases the 
average agglutinating power is 1 to 10; (5) that 9 out of 12 healthy 
persons agglutinated positively; and (6) that from these results no 
reliance was placed on the serum test as being a sure and reliable 
one for the presence or absence of clinical tuberculosis. 

The number of healthy persons tested was too small from which 
to draw definite conclusions. Further tests, therefore, were made not 
only with serums obtained from healthy persons, but also with serums 
obtained from tuberculous patients, and from those with other 
diseases. Dr. David C. Twichell became associated in this work, 
and the total number of cases tested by us was 247. 

All the tests were made according to the directions of Paul Cour- 
mont His A homogeneous culture was used throughout. It was 
grown in a bouillon consisting of peptone (Witte), 20; sodium chlo¬ 
ride, 10; glycerin, 40; water, 1000. This was neutralized with 
normal soda solution. This formula was given by Dr. Courmont, 
but differs from his in that Witte’s peptone (German) was used 
instead of Dufresne’s (French peptone). 

For several months we were unable to make any tests, as the cul¬ 
tures could not be agglutinated. We wish to thank Dr. Mazyck 
P. Ravenel for helping us out of this difficulty. At his suggestion 
we planted from agar into broth, and we then found that the cultures 
could be agglutinated in the proper w ay. The value of this method 
was still further increased by making use of the suggestion given 
by Dr. E. R. Baldwin. He advised planting from a potato culture 
containing 6 per cent, glycerin into broth. As a result we have had 
no further trouble. Our routine plan now is to plant from a potato 
culture with 6 per cent, glycerin into four bottles, each one containing 
25 c.c. of broth, and not to plant from broth to broth. We have 
no difficulty in always having at least two out of four cultures at 
standard strength. This method removed the chief difficulty which 
has always been experienced by those who have used the serum 
diagnosis for tuberculosis. 

To standardize the cultures we took four bottles planted on the 
same date, and of about the age of one month, and tested them with 
the standard serum. In making the dilutions we took 1 c.c. of culture 
and diluted it with 40 c.c. of 0.85 per cent sodium chloride. This 
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gave a slightly milky emulsion. The standard serum was obtained 
from cow No. 5, belonging to the laboratory, and when diluted 
with two parts of normal salt solution it agglutinated at 1 to 33 the 
homogeneous emulsion thus prepared. If the standard serum agglu¬ 
tinated the culture above or below 1 to 33 it was not at standard 
strength, and was not used for the test. Every test was controlled 

by using the standard serum. We wish also to say that the tests 
made on healthy serums were uniformly distributed throughout 
our work, and were intermingled with the tests on tuberculous serums. 
At the suggestion of Dr. Trudeau the results of the tests were always 
recorded on paper before reference was made to the names of those 
persons whose serums were tested. In this way we were entirely 
unbiased in our judgments, and did not know which were the healthy 
and which were the tuberculous serums. 

Clear, fresh human serum was used, and was obtained either from 

the lobe of the ear or from a vein in the arm. With each serum, 
mixtures of different strengths were prepared—at 1 to 5,1 to 10, 1 
to 15, and so on; thus, 0.2 of serum 0.8 of emulsion of broth culture 
(1 to 5); 0.1 of serum 0.9 of emulsion of broth culture (1 to 10); 
0.06 of serum 0.94 of emulsion of broth culture (1 to 15); 0.04 of 
serum 0.96 of emulsion of broth culture (1 to 25), etc. 

When agglutination took place in a dilution of 1 to 5 the reaction 
was considered positive. The time limit given to the test was five 
hours, not more. The tests were made at room temperature. 
Agglutination was observed by the naked eye up to five hours. 
Results were considered positive only in those tubes which showed 
well-marked flocculi easily visible to the naked eye, and with subse¬ 
quent sedimentation and clearing. 

Results. The total number of patients tested was 247. Of these, 
70 were persons in apparently good health; 155 were patients with 
pulmonary tuberculosis; 22 were patients with doubtful tuberculosis 
or with other diseases. Of the 247 patients, 212 reacted positively 
(S5.82 per cent); 35 failed to react (14.18 per cent). Of the 70 
healthy persons, 59 reacted positively (84.28 per cent); 11 failed 
to react (15.72 per cent). Of the 155 patients with pulmonary 
tuberculosis, 135 reacted positively (87.09 per cent); 20 failed to 
react (12.91 per cent). Of the 22 patients with suspicious signs 
of tuberculosis and with other diseases, 18 reacted positively; 4 
failed. 

The 70 healthy persons whose serums were tested were in appa¬ 
rently sound health. Their occupations, of course, differed widely. 
Most of them belonged to the better classes of society. There were 
also Adirondack Mountain guides, painters, physicians, nurses, and 
commercial travellers. Some of these persons had been exposed 
to patients who were suffering with pulmonary tuberculosis. We 
did not make a physical examination of the lungs, nor did we test 
these persons with tuberculin. They were all, however, in appa- 
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rently sound health. From the figures given above, it is seen that 
of 70 healthy serums 84.25 per cent agglutinated positively, and 
that 15.72 per cent failed to agglutinate. The larger the number 
of healthy serums tested the higher the percentage of positive reac¬ 
tions rose, and it seems to us that this percentage would be higher 
if we had tested a larger number of healthy persons. The average 
strength of agglutination in these cases was 1 to 13.67. The agglu¬ 
tinations varied from 1 to 5 to 1 to 100. The serum which agglu¬ 
tinated at 1 to 100 was from a very healthy young woman of fine 
physique and of athletic habit She was die widow of a patient 
who had had pulmonary tuberculosis. 

Of the 155 patients with pulmonaiy tuberculosis, 135 reacted 
positively (87.09 per cent); 20 failed to react (12.91 per cent). 

These pati nts differed very widely as regards the extent and 
gravity of their disease. A few were latent or healed cases, and 
were either known to have had the disease at a previous time, or 
had physical signs of latent tuberculosis. The patients who reacted 
positively to the tuberculin test had either physical or rational 
signs which pointed to tuberculous disease, but it was necessary to use 
tire tuberculin test to confirm the diagnosis. These are classed 
with the tuberculous patients. The advanced and far advanced are 
classified together, as it is very hard to classify rigidly some of the 
patients. Of the 5 latent or healed cases, 4 reacted positively; 
1 failed to react Of the 17 patients which reacted to the tuberculin 
test, 17 reacted positively (100 per cent). 

The agglutination of these cases was always tested before the 
tuberculin was given. Of the 38 incipient cases of tuberculosis, 
36 reacted positively (94.73 per cent); 2 failed to react (5.27 per 
cent). Of the 95 advanced and far advanced cases, 78 reacted 
positively (82.10 per cent); 17 failed to react (17.90 per cent). 

It is seen that all the patients that reacted to the tuberculin test 
also reacted to the serum test In a certain number of these, the 
agglutination was tested before the tuberculin was given, and from 
eight to twelve days after the tuberculin reaction, in order to see if 
any increase in the agglutination occurred from the tuberculin reac¬ 
tion. Some of the serums showed an increased agglutination after the 
tuberculin reaction, other serums remained the same. The patients 
tested in this way were too few to allow us to come to any definite 
conclusions. The average agglutination of these tuberculin patients 
was 1 to 19, and the variations were from 1 to 5 to 1 to 75. Of 
the 38 incipient cases of pulmonary tuberculosis 94.73 per cent 
agglutinated positively and 5.27 per cent failed to agglutinate. 
The cases that failed to react to the serum test had physical signs 
of pulmonaiy tuberculosis, and tubercle bacilli in their sputum. 
In one of these cases it was necessary to inoculate a guinea-pig with 
the sputum before tubercle bacilli could be demonstrated. The pig 
developed tuberculosis, and tubercle bacilli were found in the spleen. 
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At a later date the serum of this patient showed well-marked agglu¬ 
tination at 1 to 5. The average agglutination in the incipient cases 
was 1 to 11.15 and the variations were 1 to 5 and 1 to 33. 

Of the 95 advanced and far advanced cases 82.10 per cent, reacted 
and 17.90 per cent, failed to agglutinate. The average agglutina¬ 
tion in these cases was 1 to 12.17, and the variations were between 
1 to 5 and 1 to 75. 

Of the 22 remaining patients, 8 had suspicious signs of tubercu¬ 
losis, but no definite diagnosis was made, and they were not tested 
with the tuberculin test. Six of these 8 patients reacted and 2 failed. 
Of 6 persons who were subject to attacks of bronchial asthma, 
6 reacted. Of 2 patients who gave a history of pleurisy both 
reacted. A patient with tuberculous glands of the neck did not 
react A child with tuberculous meningitis did not react; the spinal 
fluid was tested. One patient with cellulitis of the finger reacted, 
as did also a patient with suppurative otitis media, and a pregnant 
woman. 

In comparing our work with that of Dr. Paul Courmont we wish 
to state again that we followed his directions in every detail, and that 
we used the A homogeneous culture of Arioing and Courmont in 
every test The only variations that occurred were that we used 
Witte’s peptone instead of Dufresne’s peptone, and that we trans¬ 
planted from a potato culture into broth instead of from broth to 
broth. The tuberculous cases tested by Courmont were mostly taken 
from the services of Professor Bondet and Professor Tesseire at 
the Hotel Dieu at Lyons, France. Our tuberculous cases were all 
taken from patients who were undergoing climatic treatment for 
tuberculosis in the Adirondack Mountains. This explains why 
the average of our agglutinations is higher than that of Courmont, 
namely 1 to 14.82 for us and 1 to 10 for Courmont. Our patients 
were thus under the veiy best hygienic and climatic conditions, 
while CourmonPs were mostly confined to a hospital. 

In clinical' cases of tuberculosis, Courmont obtained 87.9 per 
cent of positive reactions; 12.1 per cent of negative reactions; while 
we obtained, 87.09 per cent of .positive reactions; 12.91 per cent 
of negative reactions. 

In persons apparently in good health, Courmont obtained 26.8 
per cent of positive reactions; 73.2 per cent of negative reactions; 
while we obtained, 84.28 per cent positive reactions; 15.72 per 
cent negative reactions. 

As mentioned above, the larger number of healthy serums tested, 
the higher the percentage of reactions rose. In our judgment there 
is little if any difference between the agglutinating power of healthy 
and of tuberculous serums—namely, 84.28 per cent for healthy and 
87.09 per cent for tuberculous serums. The average agglutination 
is also practically the same—namely, 14.82 for tuberculous patients 
and 13.67 for healthy persons. 
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Conclusions. From our investigations we must conclude 
that the serum diagnosis of tuberculosis as used by Arioing and 

Courmont is not a specific sign of the presence of clinical tuberculosis, 
since healthy and tuberculous serums have practically the same 
agglutinating property. We therefore conclude that the serum 
diagnosis of tuberculosis, and especially for tire early diagnosis 
of tuberculosis, is of no value. 

THE CLINICAL, ANATOMICAL, AND PATHOLOGICAL COM¬ 

PARISON OP TUBERCULOUS CAVITIES IN THE LUNGS.1 

By H. R. M. Landis, M.D., 
DEMONSTRATOR OF MEDICZNK IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA; VISITING 

PIITSICIAK TO THE TUBERCULOSIS DEPARTMENT OF THE PHILADELPHIA OENERAL HOS¬ 

PITAL, TIIE PHIPPS INSTITUTE, AND THE WHITE HAVEN SANATORIUM, 

This paper has been prepared with the view of reconciling some 
of the divergent views in regard to cavities in pulmonaiy tuberculo¬ 
sis, particularly from the standpoint of diagnosis. From its incep¬ 
tion, it has been the custom at the Phipps Institute to bring before 
the members of the staff at its weekly meetings the results of eacli 
autopsy. Black-board diagrams of the clinical findings are made 
and these are then compared with the fresh anatomical specimens. 

The 53 cases I have analyzed resulted in death during the year 
1905. The autopsies were made by C. Y. White, pathologist to 
the Phipps Institute, and the clinical examinations by members of 
the house staff, numbering eight. 

The opportunity which a large number of autopsies has afforded 
of verifying clinical findings has shown that errors are not infrequent. 
Thus, a cavity is diagnosed as being present which the postmortem 
fails to reveal, or a cavity actually present has escaped notice. The 
question of whether a lung contains a cavity is of considerable im¬ 
portance from the standpoint of prognosis. Small or fairly large 
cavities which are sharply defined, and especially if dry, make for 
a fairly favorable prognosis, while communicating cavities or single 
cavities with active constitutional symptoms render the prognosis 

grave. In any case, however, the prognosis should be guarded, 
owing to the possibility of a sudden and fatal hemorrhage. Quite 
recently I saw a man whose history indicated disease of some 
years* standing and who had in the apex of the right lung a large, 
quiescent cavity. He had a slight cough and some expectoration in 
the morning, but no other symptoms. A favorable prognosis was 
given, but he died suddenly one week later from a large pulmonary 
hemorrhage. 

1 Read at the meeting of the National Association for the Study and Prevention of Tuber¬ 

culosis, Washington. D. C., May 17 and IS, 1900. 


